The possible role of glutamate uptake in metaphit-induced seizures.
In a study of the possible mechanism of action of metaphit and phencyclidine in the brain, the uptake of glutamate at the luminal side of the blood-brain barrier (BBB) was studied by means of an in situ brain perfusion technique in normal guinea pigs and in those pretreated with metaphit. Metaphit, an isothiocyanate analog of phencyclidine (PCP), induces time-dependent epileptogenic changes in the electroencephalogram in guinea pig, reaching a maximum 18-24 h after metaphit administration (50 mg/kg IP). In metaphit-pretreated animals a significant reduction of glutamate BBB uptake was found, in comparison with that of controls. Reduction of glutamate transport from blood to brain ranged from 77% to 79% in all brain structures studied. This inhibition was probably due to changes in the properties of saturable components responsible for transport of glutamate across the BBB. Kinetic measurements revealed a saturable amino acid influx into the parietal cortex, caudate nucleus, and hippocampus, with a Km between 3.1 and 5.1 microM, and the V(max) ranging from 14.3 to 27.8 pmol(-1) g(-1). The nonsaturable component, K(id), was statistically different from zero, ranging from 1.47 to 2.00 microM min(-1) g(-1). Influx of glutamate into the brain was not altered in the presence of 1 mM D-aspartate, but it was significantly inhibited in the presence of 1 mM L-aspartate. We conclude that the cerebrovascular permeability of circulating glutamate is due to the presence of a higher-capacity saturable receptor and/or a carrier-mediated transport system (75%) and also a low-capacity diffusion transport system (25%) for the glutamate located at the luminal side of the BBB. The glutamate transport system is probably fully saturated at physiological plasma glutamate concentrations.